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Abstract 
Objectives: The issue of reporting conflicts of interest (COI) in medical research has come under scrutiny over the 
past decade. Absolute transparency is important when dealing with conflicts of interest to provide readers with all 
essential information required to make an informative decision of the results. The key objective of this study was 
to examine the prevalence of reporting conflicts of interest in therapeutic dental meta-analyses of Randomized 
Control Trials (RCTs), and to investigate possible associations with other categorical variables.
Study Design: We conducted an extensive literature search across multiple databases to search for relevant review 
articles for this study. We utilized pre-determined key words, and relied on three reviewers to test and review the 
use of a data extraction form that was used for the meta-analyses. Data regarding study characteristics, direction of 
results, and the significance of the results from each meta-analysis were extracted. 
Results: There were 129 meta-analyses used in this review, and the reporting on conflict of interest was low with 
only 50 (38.8%) of the articles possessing a conflict of interest statement (either confirming of denying COI). Of 
these 50 articles, there were only 4 (8%) studies that reported an actual conflict of interest. A statement of conflicts 
of interest was found in 29 (35.3%) of the papers that reported significant findings, whereas 35% of the papers that 
reported positive results reported on conflict of interest. Prior to 2009, only 17 (25%) papers reported conflicts of 
interest, but since 2009, 54.1% of papers collected had a conflict of interest statement.
Conclusions: Meta-analyses published in the field of dentistry do not routinely report author conflicts of interest. 
Although few conflicts appear to exist, the field of dentistry should continue to ensure that best evidence reports 
provide clear and transparent reporting of potential conflicts of interest in academic journals.
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Introduction
In recent years, there has been a great deal of scrutiny 
directed at scientific research, and medical journals re-
garding biased scientific findings, and conflicts of in-
terest (1). The role of industry in medical research has 
grown tremendously, blurring the lines between industry 
and medical research, leaving the topic highly debated 
(2). In 2009, The World Association of Medical Editors 
[WAME], one of the more active members of this deba-
te, stressed the importance of transparency in regards to 
personal interests (2). While not pushing for a universal 
standard, WAME did provide editors with an expanded 
version of what it means to have personal interests, and 
what they think should be disclosed while performing 
medical trials (2).
To perform dental research and multi-clinical medical 
trials, it is absolutely essential that there is a certain 
amount of cooperation between physicians, dentists, and 
industry (3). Industry has the ability to allocate funds wi-
thin the research sector, thus creating potential conflicts 
of interest. A conflict of interest is a set of conditions 
in which professional judgment about a primary interest 
[such as a patient’s welfare or the validity of research] is 
unduly influenced by a secondary interest [such as finan-
cial gain] (1). Companies that produce drugs or medical 
devices are often susceptible to conflicts of interest, as 
their funding can impact reporting of the results, and ge-
neral design and outcomes of medical research trials (3). 
This is illustrated by the finding that industry-sponsored 
studies more frequently express positive results towards 
that industry or product, than do studies that have al-
ternative sources of funding (4,5). For these reasons, 
transparency in reporting conflict of interest in medical 
journals has been a very important topic of discussion 
over the past few years. With the increased availability 
of journals to the public, and the plethora of media at-
tention that comes with a delayed admittance of conflict 
of interest in a high-impact study, there has never been 
more pressure on authors to reveal any personal bias. 
The field of dentistry does not currently have an organi-
zed ethics committee to aid in addressing issues inclu-
ding conflict of interest, and a recent survey of dentists 
reported that half of respondents were not aware of any 
guidelines regarding conflict of interest in dentistry (6). 
This can lead to severe conflicts of interest not being 
reported, and ultimately, can challenge the public’s con-
fidence in regards to scientific findings (1).
The primary objective of this systematic review is to 
assess the prevalence of conflicts of interest and con-
flict of interest statements in therapeutic meta-analyses 
of randomized controlled trials [RCTs] on dental-related 
topics. Secondary objectives seek to examine how COI 
can affect the significance, and the direction of the re-
sults, and how trends of conflicts of interest reporting 
have changed over the past decade.
Material and Methods 
- Study Eligibility Criteria
All systematic reviews with a meta-analysis compo-
nent, containing at least one RCT, and published bet-
ween January of 2000 and June of 2012 were included 
for review. Literature reviews and systematic reviews 
published within the Cochrane Database of Systematic 
Reviews [the gold standard of meta-analyses] were ex-
cluded.
- Information Sources
We conducted a comprehensive literature search to 
identify relevant studies to be included. The search was 
applied electronically through the following bibliogra-
phic databases via OVID at the University of Toronto: 
Medline [2000-June 2012: In Process and Other Non-
Indexed Citations], EMBASE [2000 to June 2012], and 
PsychINFO [2000 to June 2012]. The same search was 
applied to the CENTRAL database [via Cochrane]. No 
limits were applied for language, and all non-English ar-
ticles were translated. The last search was run on June 
3, 2012.
- Search
With the collaboration of a librarian at the University of 
Toronto, a comprehensive search strategy was developed 
for each of the aforementioned electronic databases. The 
following search terms were used to search all databases 
and trial registers: dentistry, dentition, meta-analysis, 
quantitative review. Refer to figure 1 for a sample search 
strategy.
- Study Selection
Our study selection was conducted independently by 
one reviewer [MER] and revised by another reviewer 
[CSL]. In the first stage the full yield of the search was 
reviewed and potentially eligible articles were identi-
fied based on either their title or abstract. Following the 
initial screening step, results from both reviewers were 
pooled. Following the deletion of duplicates, full-text re-
views of these results were, again, conducted by one au-
thor [MER] and reviewed by another [CSL]. Agreement 
between the two reviewers following this stage was cal-
culated and presented as a kappa value. Disagreements 
between the two reviewers were resolved by consensus 
and discussion with the senior authors [HL and MB].
- Data Extraction
A data extraction form was designed and pilot-tested 
on ten randomly selected studies by three reviewers 
[MB, CSL, DS] in order to ensure the standardization 
of the data collection process. The three reviewers in-
dependently and in duplicate extracted data regarding 
the study characteristics, the significance and direction 
of the results, and the potential conflicts of interest. All 
disagreements were resolved by the consensus of the re-
viewers, in correspondence with the senior authors [HL 
and MB], following which the level of agreement was 
calculated and presented as a kappa value. All collected 
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data were stored in a Microsoft Excel™ file.
- Data Items
Information was extracted from the included studies on:
1. Study characteristics, including the year of publica-
tion, the journal in which the study was published, 
the country of origin, the dental area of study, and the 
number of included studies.
2. The presence of potential conflicts of interest.
3. The significance and direction of the results
- Data Analysis
Data were analyzed using Microsoft Excel 2010 [Micro-
soft Corp., Redmond, WA]. Descriptive statistics [per-
centages, means] were calculated to describe the demo-
graphic characteristics of the studies and COI reporting 
trends. Chi-square tests were performed to assess for 
significant associations at a significance level of p<0.05. 
A linear regression was also used to inspect possible as-
sociations between the number of primary studies used 
and the year in which the paper was published.
Results
There were a total of 129 meta-analyses collected for 
the purpose of this study, dating back to 2000 (Table 1). 
From the studies collected, the two major contributing 
continents were Europe and North America, which con-
tributed 70% [90] of the total papers. Of those 129 co-
llected, 38.8% or 50 studies referenced the presence or 
absence of a conflict of interest. As a result, 61.2% of the 
meta-analyses that were collected for this paper did not 
Fig. 1. Study Flow Diagram.
Table 1. Characteristics of Included Studies.
Variable Meta-analyses 
(N = 129)
Location
Europe 50 (38.8%)
North America 40 (31%)
Other 22 (17%)
Asia 13 (10%)
South America 4 (3.1%)
Number of Studies Included
0-5 14
6-10 42
11-15 28
16-20 14
20+ 31
Year of Study Publication*
2000-2004 32
2005-2008 35
2009+ 61
*1 study was missing dates
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have adequate disclosure and did not report a conflict of 
interest statement. Moreover, it was reported that only 
19 meta-analyses cited RCTs within them that confirmed 
to have a COI. 
Of the 50 cases that had a conflict of interest statement, 
only 4 [8%] had absolute conflicts of interest present.
When examining reported conflicts of interest state-
ments, we explored its possible associations with sig-
nificance, and direction of results that were found. 
Significant findings were reported in 82 [63.6%] of the 
meta-analyses. Similarly, of the 50 papers that had con-
flict of interest statements, 29 [58%] were of significan-
ce. Consequently, only approximately 35% of papers 
with significant results mentioned conflict of interest, 
and as a result, we found no association between the 
reporting of conflict of interest and the significance of 
the findings [p=0.29]. Examining the four cases of ac-
tual conflict of interest, 75%, or, 3 out of the 4 cases, 
reported significant findings, however, further research 
is needed as the low number of events does not allow for 
firm conclusions.
The direction of the results is also vital to the analysis 
when looking for trends in conflict of interest. A total 
of 55 [42.6%] cases reported positive results, however, 
only 1 of the 129 meta-analyses collected reported an 
overall negative result. A large number of the papers 
[56.6%] did not present findings with a clear direction. 
Of those studies that reported positive results, only 35% 
of them had a statement disclosing potential conflicts of 
interest, resulting in no note-worthy association between 
COI statement reporting, and the direction of the results 
[p=0.47] (Fig. 2). The 4 papers that were determined to 
have absolute conflicts of interest included 2 reporting 
positive results, and 2 in which findings were not appli-
cable.
Figure 3 shows the prevalence of reporting on conflicts 
of interest and number of primary articles used in each 
meta-analysis. A relatively even distribution is seen, and 
Fig. 2. Percentage of articles mentioning COI vs. Direction of Results: The percentage of articles that 
reported on COI based on the direction of results.
Fig. 3. Percentage of articles that report on COI vs. Number of RCTs in each Meta-analysis: The percenta-
ge of articles that mentioned COI based on the number of RCTs that were used in the meta-analysis.
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there is no significant association of reporting COI sta-
tements and the number of primary articles used. The 
possibility of an association between papers reporting 
on conflict of interest and the year in which they were 
published was also explored. The years in question were 
separated into groups of 4-5 years, and were measured 
as a part of these groups. Keeping in mind that one stu-
dy was missing dates, of the 129 total studies, 32 were 
published between 2000 and 2004, 35 between 2005 and 
2008, and 61 of the papers were published after 2009. 
The papers published prior to 2009 had comparable re-
sults, with 18.8% of papers reporting conflict of interest 
statements prior to 2005, and 30.1% reporting them bet-
ween 2005 and 2008. However, when studies conducted 
after 2009 were examined, it was found that more than 
half [54.1%] of papers reported on issues of conflict of 
interest, a significant increase [p=0.002] (Fig. 4).
Discussion
While previous studies have shown that the presence 
of conflict of interest tends to affect the significance or 
direction of results reported, in our study, no such as-
sociations were found (4). The primary reason that we 
were unable to report on this is due to the small number 
of papers that were determined to have a conflict of in-
terest. This is a positive result for the field of dentistry, 
as it demonstrated that COI is not a major predictor of 
study outcome in this field. Due to the small number of 
papers with an actual conflict of interest, the 50 papers 
that reported conflict of interest statements became the 
primary focus of this study. In regards to significance of 
results, the papers that reported significant findings only 
accounted for approximately 35% of the meta-analyses 
that had conflict of interest statements. Looking at the 
number of cases that did not report on whether or not 
there was a potential conflict of interest, we find that two 
thirds of the studies [66.25%] reported statistically sig-
nificant findings. Many of these papers may have had 
no conflict of interest at all, which may be why there 
is no COI statement, but in the interest of transparency 
of personal interests, it would be ideal for articles to re-
port on conflict of interest whether there is one or not. In 
doing so, they would help readers to avoid speculating 
when nothing is reported on conflict on interest in ei-
ther direction. When looking at the association between 
direction of results and prevalence of conflict of inter-
est statements, we also found no significant correlation 
between these two variables. This, in large part, can be 
attributed to the lack of studies that were extracted with 
results applicable to direction. This large number of 
non-directional studies can be credited to the design of 
the studies that were sampled, but one could also argue 
the possibility that authors may potentially report their 
results as not applicable to avoid reporting negative re-
sults. In this situation, declaration of conflict of interest 
statements, as well as funding sources would aid readers 
in making a judgement for themselves regarding bias of 
the results.
We also explored the possibility of associations between 
conflict of interest statements and number of primary 
studies used in the meta-analysis, as well as between 
number of primary studies and the year in which the 
paper was published. In both circumstances, we found 
there to be no significant correlation between the two 
variables, indicating that the number of primary studies 
might not affect the authors’ tendency to report on con-
flict of interest.
A significant association was noted for the years in which 
the paper had been published compared to whether or not 
a conflict of interest statement was utilized. We found 
that there was a significant positive correlation between 
publication date and mentioning conflict of interest; pa-
Fig. 4. Percentage of articles that mentioned COI: This figure shows the percentage of articles that report 
on COI based on each group of years.
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pers published more recently were more likely to report 
on the presence or absence of a conflict of interest. This 
is an important finding, as it helps to demonstrate that 
in recent years, authors are feeling increased pressure 
regarding mentioning potential conflicts of interest or 
there is more conflict of interest to report. This increase 
could also be a result of dental journals becoming stric-
ter on issues of disclosure, and enforcing policies on re-
porting more diligently. Regardless, having an increase 
of authors reporting conflict of interest statements is im-
perative moving forward  (7). It has been suggested by 
Faggion (7) that dental journals adopt the format intro-
duced by the International Committee of Medical Jour-
nal Editors [ICMJE] regarding the disclosure of personal 
interests. Utilizing the form issued by the ICMJE would 
allow for a standardized form of reporting conflicting 
interests that could be compared across modalities, and 
more importantly, push for complete transparency when 
it comes to conflicts of interest (7).
A noted strength of the current study is the number of 
articles that were included. The inclusion of 129 meta-
analyses specifically in the field of dental research helps 
to demonstrate the extent of the concerns regarding 
reporting conflict of interest statements. Furthermore, 
it allowed for data collection across numerous dental 
modalities, thus preventing the possibility of the results 
being skewed by certain practices or journals. Another 
strength of this paper is that all articles that were used 
in this review have been published since 2000, allowing 
for a more recent review of trends of conflicts of interest 
in dental journals. 
An apparent limitation of this review is that funding 
sources were not examined and extracted during the 
collection of data. By examining the sources for which 
studies are receiving their funding, we could identify 
which studies have conflicts of interest more efficiently. 
Furthermore, by identifying studies that are industry 
sponsored, we could increase our understanding of the 
prevalence of conflict of interest statements by those 
who clearly have personal interests involved.
 A study by Roseman and colleagues (8) investigated the 
prevalence in which meta-analyses published in high-
impact medical journals report on funding sources and 
conflicts of interest of RCTs that they include. They re-
port that in general, meta-analyses rarely report on COI 
and funding sources, citing that meta-analyses have no 
obligation in many high-profile journals to report on 
conflicts of interest of their included studies (8). These 
findings are similar to those of the present study, and 
indicate that the concern of lack of conflict of interest re-
porting is not exclusive to the field of dentistry. The field 
of orthopaedics, for example, has a huge prevalence of 
COI, with some studies calling for a change in relation-
ship with industry, as they are becoming too powerful 
within orthopaedic trials (9,10).
While issues of conflict of interest have been going on 
for many years, only recently has the definition been cat-
ching up to the ever evolving meaning of this maxim 
(1). According to WAME, there are 5 ways in which so-
meone can have conflicting interests in a research study 
including, financial ties, academic commitments, perso-
nal relationships, political or religious beliefs, and lastly, 
institution affiliations (2). The results of this study illus-
trate quite clearly that there is still substantial variabili-
ty when it comes to the reporting of conflict of interest 
statements in dentistry journals. Although meta-analyses 
are not clinical trials in themselves, they can have a sig-
nificant impact on the decisions medical professionals 
and patients make regarding treatments, procedures and 
new technologies. It is vital for dentistry journals to stan-
dardize reporting of conflicts of interest to maximize the 
transparency and integrity of the research.
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